In Search of Aggregation Pathways of IAPP and Other Amyloidogenic Proteins: Finding Answers through NMR Spectroscopy.
The deposition of aggregates of human islet amyloid peptide (hIAPP) has been correlated with the death of insulin-producing beta (β) cells in type II diabetes mellitus. The actual molecular mechanism of cell death remains unknown; however, it has been postulated that the process of aggregation and amyloid fibril growth from monomeric hIAPP is closely involved. Intermediate IAPP aggregates are highly toxic to islet cells, but lack of structural knowledge of these oligomers and complications in applying biophysical techniques to their study have been the main obstacles in designing structure-based therapeutics. Furthermore, the involvement of metal ions (Cu(2+) and Zn(2+)) associated with hIAPP has demonstrated an effect on the aggregation pathway. In the absence of well-defined targets, research attempting to attenuate amyloid-linked toxicity has been substantially slowed. Therefore, obtaining high-resolution structural insights on these intermediates through NMR techniques can provide information on preventing IAPP aggregation. In this Perspective, a review of avenues to obtain fundamental new insights into the aggregation pathway of IAPP and other amyloidogenic proteins through NMR and other techniques is presented.